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ABSTRACT - ^ 

A project to evaluate Furth's Inventory of Piaget's 
Developmental Tasks is described, particularly as that test might be 
useful in adapting instruction and curricula to the cognitive level 
of science students. This multiple-choice paper-pencil inventory hajs / 
72 items in five problem areas: conservation, images^ relations, 
classification, and laws- The test was design'ed to measure both 
concrete and formal operations for subjects eight years of age and 
older. This study measured the reliability df the test for groups in 
third grade, sixth grade, ninth grade, and college. The lowest 
reliabilities were found in s^xth grade, the age closest td the 
transition from concrete to formal operations. Test validity was 
studied several ways- Group and individual administrations were found 
to give similar results. Age trendy followed expected patterns. 
Correlations with test scores and academic grades ranged from -42 to 
• 87. It was concluded .that this is a useful test in certain areas,, 
and that it would be valuable to develop norms. The data were not 
conclusive, but it appeared that this test would also be useful vithi 
mildly or moderately retarded adui^ts. (Author/CTM) 
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The need for anif^iaslly adninis t cr ed , standardized Mstrument 
to measure cognitive ^velopment In children and adults '^^^^^^'^baen 
widely discussed In th^educat lon^l and psychological literature. 
Although ^ many Plage tiari|^ see attempts at psychometrlzfig the tasks 
as Invalid and useles,s ^ • g • Elklnd , 1971 and Herron, 1978), others 
have .advocated the devel^^^ient of objective, standardized Instruments 
(e.g. Bart> 1978 ; Kauf man"^ 19/l 3 Tuddenham, 1971)./ 

The research and app^^d uses of standardized Inst-pumeat 
have been enumerated well |S)^^ Tuddenham (1971): (a) as a pretest^ 
and posttest to determine t^y effectiveness of Plaget-based In- 
structlon or currlcultim; (b) f^,s a means of assessing readiness for 
specific educa t lonal experlen^^ ; (c) as a culturally unbiased 
research tool to Investigate aji^ sex, and social //lass differences 
in cognitive development; and (d^as an instrument to empirically 
Investigate Piaget/s theory, espec^^lly;. the nuances of the transition 
from concrete- to ifbrmal operat ians ,^knd the development of formal 
operational thought throughout adult1w,od. In addition to these 

considerations, from a purely practica'^^ perspective , a paper-pencil 

' 

test could reduce the arduous, ^ expensiVifi^^ tetiious procedure in- 

volved in the administration and scorlng-'Q-f the traditional Piaget 

.■ ^ " % 

interviews for? large samples. A valid, stf'^iamlined , assessment 

procedure would expedite much Piaget researcl^v arid make pfessible 

Ciora comprehensive studies. , ^ 
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Already researchers in the area of science education have 
seen the need'for a good assessment tool^ A growing number of 
chemistSi physic is ts , and mathematicians are involved in applied 
reseatch designed to investigate the implications of recent findings 
that about '50% of college freshmen enrolled in science cburses 
cannot use formal reasoning (McKlnhon & Renner, 1971) . Some of 
these researchers, not well versed in test construction, standard- 
ization, or Piaget's theories, and needing a quiqk assessment in- 
strument suitable for use with groups of students, have reacted 
' to the dearth of suitable tests by devising their own instruments. 
Although leading sciencp : educators such as Arons (1976), Fuller, 
Kdrplus, and Lawson (1977), Herrpn (1975), and Renner and Lawson 
(1973) have forcefully shown th'e' relevance of Piaget'a theories 
to effective curricula and instruction in science , ^ certain cautions 

f 

' need to be stressed. The danger, as pointed out^b'y Kerron (1976 , 
, 1977, 1978), with some of these applied research studies by 
'naive' but well-intentioned science teachers is that curricula 
will be prematurely altered and students unfairly cat egorized on 
the basis of self-styled Piaget assfessnent devices which have 
questionable rel iabi'dlty or validity. 

Notwithstanding'^ the the^^tical di^cyssions of the usefulness 
and validity of paper-pencil Piaget tests, and the necessity of 
their proper standardization, a literatu.re review showed 17 paper- 
pencil tests have been reported (Barnes^ 1977; Bart, 1972: Eurney, 
1974- Good, Kellon, & Kromhout^ 1977 ; Lawson,, 1977): Longeot, 1962; 

• 4 • • ■ ■ ' ' ■ ■ 
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Lunsser, 1965;' UcGrew, Wonkka, & Loudin, 1977 ; IJelson, 1969; Raiyen, 
1973, Rentier, 1977 ; Rowell & Hoffman, 1975 - Shayer & Wharry, 1975 ; 
She^han, ,1970- Sills, 1977 ; Tlsher, 1971; and Tomllnson-Keasey , 
1975). Almost all of these tests were designed to measure formal 
thought, most require^ a high level of verbal and ^reading ability, 
and all can be administered in groups. Althdugh most are. based oa 
tasks' id^«ttifie\^ by Inhelder & Piaget (1956) , different tests use 
vas^y disparate \aumbers of itetxs and scoring te th-nlque^' Most 
importan^tly , with few exceptions (e.g. Lawson, 1977 and Sheehan, 
1970), very little has been published about both the raliabilj^ty 
and validity of these t^Sts. 

As well as paper-pencil instruments, the literature includes 
other notable attempts to standardise batteries of Piaget's tasks 
which are administered through individual interviews: Goldschmid 
and Bentler (1968) have standardized and published the Concept 
Assessment Kit - Conservation j Kaufman (1971) administered a 
standardized Piaget battery to kindergarten children: and Laurendeau 
and Pinard (1962) devised an experimental questionnaire to assess 
causal thinking. . ^ 

If a global conclusion can be drawn from all the above studies 
vhich have taken a psychometric approach to Piaget^s tasks, it 
would be that i*t is- possible to construct assessment instruments 
which faithfully measure cognitive development and yield results 
similar to the classic Piaget individual interviews (with the 
possible exception of the timing for formal thought ), and which 
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g^reatly facilitate Piaget research. Of all the varied instru- 
rients reported, however^ there appear to be some notable gaps - 
no test clearly meets all of the following criteria: (1) com- 
prehensively covers concrete and foroal tasks^ (2) requires min- 
Imal language and reading skills; (3) can be administered to a 
wide range of ages: (A) can be quickly and easily administered to 
virtually ' any size group; (5) caa be quickly and oVject'ively scored; 
and (6) has been standardized and ade'quately studied for rell-- 
ability and validity. 

A published but little known instrument does exist which 
seens to meet all but the last criterion. An Inventory of Piaget's 
Developmental Tasks^ (IPDT) , published by Furth (1970) with B., 
Ross and J. Ybuniss at ratholic University's Boys Town Center, is 
an experimental Instrument to be used in the study of cognitive 
development with subjects eight years and older. Although eight 
years since its publication, the existence of this inventory lias 
not been widely reported, and there still arc no-major published 
reports on reliabilic^y or validity. 

Although Ross (1968) and Filer^(1972) have collect ^d . some 
data on the IPDT which sho^ changes over age, a study by Patterson 
(1975) uas probably the first to use the instrument extenj?lvely • 
in a research project. As part of a larger study, he indiyldually 
administered 40 items from the inventory to 32 5-6-year-olds and 
p^-^o.-year -olds and found that the older group scored significantly 
higher. The study offered no conclusive, empirical evidence of 
reliability or validity, but concluded, that the IPDT had potential 
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afi an instrument to assess cognitive development. 

Based on these preliminary indications that the inventory had 
nerlt, a ma jor research project was conducted to evaluate the reli- 
ability, vali^dity, and usefulness of the IPD'T. The initial results 
of this project have recently been i;eported (Milakofsky & Patterson, 
1977, 1979, in press^ Patterson & Milakofsky, 1978)/ 

The purpos'e of this paper is to expand on these previous reports 
by^ presenting additional data on the reliability, validity, and use- 
fulness 4jx tijie IPDT, and by making suggestions for its improvement 
as an educational assessment instrument. 

ri_ethod^ 

Subjects f « 

A total of 542 subjects vere tested in all during 1976 and 
1977: 250 third, sixth, and ninth gra'de . student s in a suburban 
school district; 210 freshmen and sophomores at The Berks Campus 
of .Penn State University / 60 adults in college continuing education 
classes at Berks- eight educably retarded children at a special 
education center; and 14 educably retarded adults at a sheltered 

\ 

vorkshop* Informed consent was obtained for all participants in 
the study. 

For the major reliab Hit y- validity part of the study, approxi- 
mately fo^ur groups of 60 students each were used in the design 
shown in Table 1. In the public schools, classes were g^jplected by 
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the respective school ptin.cipals to participate ' in the study and 

f * . ■ . 

individuals werie assigned to a group rai^domly. College , s tudents 

in psychology course'^si w^re randomly assigned £o one of the three y- 
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£:roup|8/ 'Subjects not. in the 12 groups used for the reliability- 

validity study were adults in selected continuing education psychology 

courses , additional college freshnen and sophomores in selected *• 

chemistry arid logic courses, and additional sixth graders from a 

class in the 'same school as groups 4-6. The retarded subjects were 

chosen on availability by the special education teacher in thjfe center, 

and an adnlnis tra tor in the sheltered workshop. 

The following background information, where available, vas 

.obtained on subjects. age, sex, number of brothers and , sisters, 

birth order, home neighborhood , father's occupationv, latest IQ and 

aob^ievement test scores (SAT Scores for college students) , and grade 

ave.rages . ' . 

2 * ' ^ ' 

IPDT 


The IPDT is a 72-iten, untined, multiple choice, paper-pencil 
inv^^ntory des^^igned 9rlginally as part of a project involving the 
testing o^f cognitive development in Ilavaho Indian children. A 
sample page showing an item in the conservation of volune subtest 
is included as Figuv-^ 1, it wa^ designed to translate some of 
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Piaget's concrete and formal operational tasks into >^an objective^ 

« 

quick, standardized paper-pencil format which requires ninimal 



A Paper-PenclL 
8 

reading ability* Elj^hteen sets of tasks, divided Into subtests^ 
of four items each, are presented in illustrations. Each set 
is introduce^ by an example which Is correct^ly answered in thfe _ 
test booklet^ Five problem areas are covered in the test, 

conservation (4 aub tests) , images (A subtests),^ relations (3 sub- 
tests), classification (A subtests), and I'aws (3 subtests). The 
18 subtests are identified in Table 2 with the approxinate agea 
for their nastery according to the Piaget literature. 

^ » L 
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In this study 5^ the IPDT was administered in four forms; 

1. Group Test, Groups of students were given answer sheets, 
the IPDT test booklet, and were read instructions on how to take 
the inventory. Subjects were allowed as much time as necessary 

to complete all items* Approximately 45 minutes wer e - required for 
''this administration 

2. Group Teat Part 1. The sanie procedure was^ followed as 
\7ith the group test except only ^alf the test was given, i.e. 
subjects only answered items 2 and 3 in each subtest. Items 1 and 

4 In each subtest were covered in the booklet and on the answer *^ 

t 

sheet. This arininle tration usually required 25 minutes. 

3. Group Test Part 2. The same as group test part 1 except 

that subjects answered the first and fpurth items in each subtest,- 

« 

items 2 and 3 v/ere covered. Aproxinately 25 nlnutes was , required . 
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4. Individual Test^ To determine if the paperrpencil format 
obscured subjects* undera tanking of' the concepta tested, the second 
and third items in each 8u4;^^teat (same items as In group test part 
1) were choaen to present individually to subjects. Objects ^ 
similar or identical to those illustrated in the IPDT booklet were 
c.QjL4jected or constructed and spread out on tiablea. Subjects were 
brought in individually, shown the object^ and asked questions" 
similar to those i,n the booklet. Testers were ttained not to ask 
leading ques t ions , but to make sure subjects understood^ what was 
being asked^. Testers recorded responses on an answer sheet and 
wrote comments when appropriate. This administration required 
about 30 minutes. 
Testing Procedure 

As Table 1 indicates^ for the reliability-validity study 
there were three ph^es. of testing with at least a month elapsing 
b6ft:ween each phase* In phase one students in each >group took 
tests in one of three orders 1) one-third took an individual test 
first, followed by the grcj/up test a ^ew days later (groups 1, 4, 
7 and 10); 2) a second thij^rd had the group test first followed by 
the individual test (groups 2, 5^ 8 and 11) ; and a final thiritS^^^. 
only group test part 1 (groups 3, 6, 9 an<J 12). 

1^ the second phase, the first two groups in each, grade took 
retests of the^group test> and the third group took the gr^up t^v: 
part 2,, The third phase consisted of tape-recorded interviews ^ ' th 
30 randomly chosen students in groups 3, 6 and 9: they were asked 
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-to explain their nnowcre to seloctcd questions on which theU group 
had performed pr^,orly. The oriflnlon of g.roup 12 Interviews 9as 
«iraply due to lack of time before the^subjocto flnlohed Bchoo^.' 

The above counterbalanced dealgn was used so thn t • r e 1 iabi 1 1 t{jr 
and validity information could be aoeeBsed without contamination by,, 
prior exposure to the inventory. The testing sequence vithineach 
C'rade ^pcrmipted uncontaminated group scores to be coDpared with 
uncontaninated individual scores, nnd test-retest correlations could 
be cornputed w i t hou t adraln is t ra 1 1 on .or der c on t au ina t ion . Only groups 
3, 6 and 9 vrerc interviewed because all other groups had been 
contaminated by tht ln<Uvldual test. 

The subjects who were not part of the above design were ad- 
rlntstcred the IPDT j^r.oup test; the retarded subjects had" to be 
(>iven special indlvl^!ual administrations where items were read to 
them out of the booklet. 

J--^.8.ults and Di scussio n ' 

"(ellabllity ' 

Three measures of r e 1 lab 1 1 i ty we r e computed- 

1. Test-rot -St rella^'lllty (coefficient of stability) was ' 
detornined by correl<-tinc total IPDT group test sco-res for eight ' 
. -roups on two adcin 1 s t r a t ions of the grciup test one month apart. 
T|ie results are shown in 'Table 3. These ■ cor relat Ions , with one , 
exc^eption, are highly slftvif leant and are in thc> ■■i-,-"al ranro . 
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reliability cbef f 1 clentsi . of widely' uired standardized teats. 

2. Internal consietency (split-half reliability) was asseeaed 
by correlating IPDT group teat part 1 acorea with group teat part 

2 acoree and corrected by the Spearman-Brown Formula to yield r^- 
liability coefficlenta for the teat aa a whole (Table A). These 
coefficients arc conaiatcntly , high and are in the range Of con- 
eistency coefficients of widely uaed standardized teats* 

3. Total IPd/ group test and retest scores were compared by 
* an analysis of variance. A significant phase effect was found, 

F (1 , 120) - 6.242 , E<c:.02, but a post hoc analysis indicated that 
the dnly significant difference in test-retest scores was for group 
2, F (1,120) - 16.138. p< .001. .Figure 2 clearly shows the 
similarity in meane for all groups except tVo 
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Theae data on reliability correspondclosely to reliability 
studies on other Fiagec t e a t s (Bu rney , 19 74; Lawson, 197.7; Nelson, 
1969; Sheeban, 1970) . The lower test-retest correlations in grade 
6 can be explained and indeed are actually predicted^ by Piagct's 
theory. Students 11-12 years of age are in the transitional stage 
between concrete and formal operations and their reasoning is not 
consistent. This is flhown by the fact that the -?:rianc«s in ecorr 
for grade 6 are larger than any other group (G-e f -.M ? 5). Th- 
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group neans do not change nuch from test to retesi; , but there is 
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a prcat deal of Individual variability In response's within the 
, proup on eacHj test administration. 

The significant test-retest difference found in the scores of 
group 2 is more difficult to explain. Since phase 2 retest scores 
for grades 1 and 2 are virtually identical, and since group 1 did 
not change significantly fron test to ^r^st, the most likely ex- 
planation for the group 2 change is that it is an artifact of the , 
first group test adirinistratlon. A review of that particular ■ 
testing session revealed that it was the tester's first test ad- \ 

rinistration and the only session where there were problems . " 

r.aintainl-^.g a serious, quiet environment for concentration. the 

low scores on the first adr.in is t r a 1 1 on for group 2 might v;ell have 

been due to the students' lack of seriousness in taking the test. / 
The. general conclusions concerning reliability, therefore, ^ 

arc that the IPDT scores arc stable over a short period f r - 

vide range of age groups, and that scores are not se r .'r. f f ec ■- <H 

>y situational testing variables. Furthermore, th* 

internally consistent and appears to be neasurln" p 

trait, rather than a specific, t empo r a ry tr a i t . 

Validity 

To evaluate c oncu r r ent^ va 1 id i t y , i.e. to ■ 
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paper-pencil IPDT waa asseasing cognitive development in the same 
manner as Piaget's individual interviews and demonstrations, an 
analysis of variance was performed to^ determine if there were any 
significant differences between the individual test and the 
identical items in the group test. Figure 3 illustrates the 
finding that there was no significant difference in group test scores 
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:.nd Individual test scores at: any grade level, F (1,148) ^ «848 p 
£^ .20, Although the difference for grade three is large, it is 
not a significant differcntce. 

Construct valifi^ty wau ixwe^i tigated by comparing me,an ecu tea 
for each group on the IPDT, Additional analyses of variance showed 
a significant grade effect in both group p F_ (3,120) ^ 70,36, 
^^.001, and individual, F (3»152) « 7 2 . 5 i 8 / £ < . 00 1 , IP.DT scores; 
however^ a post analysis revealec no significant difference in 

group or individual i^corcfi between 9th grade and college,, F (1,120) 
« .83, ^ y .20; F (^152) ^ 1,24, p^.20. These results vou'd be 
predicted by^Plaget: t\\fi 8 '.9-'y ea ^ old^ arc in the concre 'tage 
and should perforin differently from ll~12-y olds^ -'o 
transition, and both groups should be different fror. v^ar 
olds who are in the formal stage. Since the 14-1 w 
college students should both be in the formal g ;rf^^ ' 

iB expcc ted . 

14 




The same pattern of increasing mean scorea on two different 

i 

I 

kinds of adtninie t rat ion of the IPDT shown in Figures 2 [and 3 is 
also evident in a breakdown of the 18 subtests by prob|.ein area 
illustrated in Figures 4 through 8. The criterion of p5% or more 
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correct responses on items in a subtest (i.e. at least three out 
of the four items) achieved by 75% or more of a group is used to 
define mastery of a subtest concept (such a criterion has been used 
by Elkind, 1962). The data shows 15 out of 18 concepts (83%) have.' 
been mastered by collete e tuden t s ^ 12 out of 18 (67%) by 9th graders, 
5 out of 18 (28%) by 6th graders, and none by 3rd graders. Mastery 
clearly increases with age^ and the big Increments between grades 
3, 6 and 9 are evident. 

When IPDT group scores were compared to other standardized 
inatrumentfl, the results showed significant correlations with 
achievement tests and, with one exception, IQ tests (Table 6), For 
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college studehtSp the highest correlation with an achievement 
measure was with high school point average, e.g. for group .11, 
£ * '^If * 2^»"£L -C'OOl. These data suggest the IPDT is measuring 
a factor related to both achievement and Intelligence, and are 
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conparable to the findings of others who have tonpared the results 
of their Piaget tests to standardized tests (e.g. Lawson,, 1977). 

' The final and least objective indicator of validity was the 
phase three infernal interviews with the public , school students. 
Ten subjects from each grade (groups 3, 6p 9) were randomly 
selected for IntervievG, They were shown and asked to explain their 
answer to the nost frequently nissed items on t-h6 IPDT, The un- 
equivocal finding of both investigators interviewing separately, was 
that students who missed items had not achieved the requisite 

cognitive structures^ neither the paper-pencil j multiple-choice 
fornat of the inventory nor the way any individual items were pre-- 
sented appeared to significantly mislead the students into an in- 
correct an sw e r » 

The general conclusion concerning validity is that the IPDT 
basically shows the developmental progression of reasoning found 
hy Piaget and other researchers in the five major areas included 
on the inventory, and that it yields a result similar to the. 
traditional, individually administered tasks even though using a 
paper-pencil format. These ind^d^a t(>rs , closely corresponding to 
similar validity studies o^. other te\ts (Bart, 1972 r Burne}/|, 1974: 
Lawson, 1977; Renner, 1977), provide initial evidence that the 
IPDT has concurrent and construct validity. 
Other Results 

A few other findings are noteworthy. Table 5 summarizes the 
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results of scores obtained from all students given the group test ^ 
(excluding groups 1^ 4, 7 and 10) and lists the five most difficult 
su-iltests for. each group. The concepts of classification (classes) 
an^ copservation of volume are difficult for all ages, and students 
whfo should be in formal operations still have difficulty with 
pdrspectiVG (^shadovTs)^ conservation of length (distance) and laws ; 
, (^-o tat ions ) . Figures U through 8 graphically illustrate this 
finding: no c^o^P nastered classeSj distance^, or rotations, and 
only college students mastered conservation volume, inages (shadows) 
and probabi li ty^-and these v7ere barely mastered. These''*'4 esul t s 
clearly support recent studies that 6how Piaget was incorrect about 
the tining of the attainment formal - thought (e.g. Elkind, 1962 ^ 
Tox;ler Wheatley, 1371). 

An analysis of scores among full-time college students 
(T.able 7) revealed a slightly higher score for science majors than 
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for non-'science majors, but the difference was not statistically 
significant. It is interesting to note that the only perfect 
score on the inventory out of the5^2 subjects tested was made by 
e. top science student. 

The administration of the IPDT to the two mentally retarded 
groups resulted in means of 21.5 for the 7-9"year--old c^oup 
(N « 8) J and 25 for the 19-A5--:year-o Id group ^CN^ = lA) . Because 
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of the small sample size and because Individual IQ's and back- 
ground information could not be obtained for these subjects. It 
is difficult to make any interpretations of the- results. It would 
appear, however, that the IPDT could be of use in identifying 

-J 

particular strengths for mildly or moderately retarded adults. 

Concerning correlates of scores with subject background inr 
formation, the comparisons of total IPDT group scores with sex, 
number of siblings, birth order, or neighborhood ajshowed no signifi- 
cant trends. There clearly is a relationship betw^^en age and score, 
but not within a gradec .A correlation of -.50 (N «/53, £<.001) 
between IPDT group score and age for subjects ove^ 22 ya^rs is 
consistent with other findings on the decline o^ formal thought 
through adulthood (Coleman, 19^3), 

Total group IPDT scores correlated poorly with introductory 
college chemistry grades^ r^ ^ .28^ N « 89, £ <^.02. A higher 
correlation was found between total IPDT scores and grades in an 
introcuctory college logic course^ £ » .62,, » 20, £^.01. 
This correlation was approximately the same as that of high school 
rank and SAT scores with logic grades. These correlations are 
roughly similar to findings of grade corr-elations ^and; other Piaget 
tests (Albanese, et.al. 1976; Good, cit.al., 1977). 
Usefulness 

The IPDT proved to be a quick, easily administered test which 

can be given to normal subjects 8 years and older in groups and 

^ ■ 'I 

mentally retarded on an Individual basis. Since minimal reading 
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proficiency is required, minority and culturally deprived stude'nts 
with read:: 3 problems would not appear to be seriously disadvant- 
aged by the test, although this study do^s not deal with such 
samples. ^iost normal subjects from age 8 thtough adulthood 
^fcmediately understood how to take the inventory, and most 3-year- 
olds had little difficulty reading the .items. Most normal sub J ect s 

■I 

requtred about 45 minutes to complete the inventory^ the mentally 
retarded subjects generally needed more time. In addition, all 
ages seemed to find the inventory intrinsically interesting and 
challenging: no one seemed to dislike the test, and most found it 

O 

enjoyable or even fun. Some adults found some of the items amusing 
and etni-tted periodic chuckles. 

ojiv eral uses are foreseen. Because of the ease and economy 
of adminis t ra tiox^ , and the inventory's comprehensiveness in coverin 
five problem areas, and Loth concrete and formal tasks (most paper- 
pencil tests cover one or two problem areas and either concrete or 
formal task), Piaget researchers could make use of this inventory 
to further study cognitive development over a wide age range and 
with different s o c i o c cononi c or minority groups. Educators could 
use the IPDT to aid-iti curriculum assessment, especially in deter-- 
mining r ea d ines s ' and subsequent ordering for certain science and 
math courses • The IPDT, used in this manner by Piaget proponents 
in a school system^ could help demonstrate to non-P ia g e t ian s the 

unfolding of specific thought concepts and the importance, of. de~ 

/ 

signing a curriculum which facilitates reasoning develo p m e n t , for 
normal as well as excaptionaJL children. In addition, the IPDT ^ 
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appears to be a promising instrument for use by educators who have 

0 

developed Piaget-based courses and who need an instrument to identify 
students with reasoning difficulties, or would like to assess pre- 
test or posttest performance, 

-J 

Although, there appears to be V7ide potential for this inGtrument, 
clearly a word of caution must be added to prospective users. There 
are definite limitations to this inventory. As most Piagetians 
contend, a single score on a paper-pencil inventory cannot yield 
the sane kind of qualitative information that an individual interview 
can--most especially the reasons for the subject's response. The 
IPDT therefore would be best used in situations where individual 
interviews are impractical or impossiblej and where a quick, gross 
measure of funetioning is required. Even then^ significant decisions 
on placemeni: of a student certainly should not be made entirely on 
the strength of the IPDT scorco Interpretation of scores should only 
be made in light of Piaget's theory; the IPDT is not designed to be 
used as an IQ test or an achievement test. 

Users should also keep in mind that the IPDT is directed more 
at concrete thought than forcial thought. As would be expected, 
therefore, for junior high age and older, there is a c.eiling effect 
on- partp of the test since 90" or niore of 9th graders got the same 
35 items correct, and 90" of c o 1 1 e.ge - s t uden t s got the sarce 40 items 
correct. It: appears that roughly half of the test .is too easy for 
subjects 14-15 years and older; however, with recent evidence of 
regression of thought in old age (Coleman, 1973; Papalia, Kennedy, 
L Sheehan, 1973), the concrete operational emphasis of the test would 

/ 
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tnake this inventory (jjijU^^ useful for life-span studies. So the * 
remaining half of the test does appear to be of value in screening 
specific- concrete and some formal reasoning difficulties in adults, 
but. the inventory is not designed to indicate proficiency in ^11 

T 

areas of formal thought. , 
For use With normal junior and senior high , school and college 
students, a new form of the inventory could be printed to omit the 
.^following eight Gubtests^ quantity (rfl), levels {ii2) ^ saequence 
(#3), matrix (//5), symbols (#6), novement (//8>, seriation (#10), ^ 
and inferences (//17.)* Possibly weight (#4), inclusion (//16) , and 
perspective (#7) could also be eliminated. The resulting inventory, 
while half as long, should be as reliable and valid as the complete 
IPDT. ■ 

Cone lus iori 

In light of the widespread search for standardized instruments 
to assess Piaget's tasks, the' IPDT is clearly a promising theoretical^ 
and applied research instrument. The data presented in this study 
on reliability and val i di t y ce r t ainly are a beginning at standardi- 

zation of the! instrument, and provide the necessary, initial back- 

I 

pround information for judicious use of the IPDT by researchers. 

liuch more research needs to bo done with the instrument before 
it might be recommended for widespread, applied use. ilorms for ^ 
each age level and various socioeconomic groups need to be determined, 
and additional reliability and validity studies using a more 
i ' r a n C:n K '\ i: 1 v-:, r- 'in^ 1 \\ . to ^- ^^.ot i c mo r r. o r o h :}n ' ' i vo nn a 1 vs 1 n o f ■ t h o 

-^l-.o -vi^^vt 1-:-.' tc ru:vis1on of the Invcutory ^ ^yon'\ the ^ungostion on, 
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eliminating certain subtests for older«i subj ects , 

This study has only been the beginning of a long path of 
research to develop a highly effective instrument to assess 

cognitive de^velopinent, a needed tool in the enpirical investigation 
of Piaget/s theories. 
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2 ' : 

The IPDT booklets and answer key purchased from Catholic 
University for use in this study contained two errors which were 
corrected in this study for all administrations? (a) the correct 
answer for item 11 is 'D", not B'' as indicated on the answer key ; 
(b) for item 71, in order for answer 'D" to be correct, as indicated 
on the answer key, the 'D'' figure would have to be changed; we 
chose to place dots in the third ball, leaving the first two white. 
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Table 1 

Reliability-Validity Research Design 



Subjects 



Phase I 
Testing 



Phase II 
Testing 



Phase III 
Testing 



Grade 3 
(8-9-Yr.-01ds) 
N - 58 



Grp. 1 
Grp. 2 
Grp. 3 



Indiv. 
Grp. ^' 



Grp. 
Indiv. 
Grp.Pt. 1 



— 

Grade 6 Grp. 4 Indiv. 

(ll-12-Yr.-Olds) 

N » 57 Grp. 5 Grp. 

Grp. 6 



Ret est Grp. 
Ret est Grp. 
Grp.Pt. 2 

\ 

4 



Individual 
Interviews 



Grp. 
Indiv. 
Grp.Pt. 1 



R^test Grp. 
Revest Grp. 



Grp 



.Ptjj 



Individual 
Interviews 



Grade 9 Grp. 7 Indiv. 

(14-15-Yr.-01ds) 

N « 60 Grp. 8 Grp. 

Grp. 9 



Grp. Retest Grp. 

Indiv. Retest Grp. 

Grp.Pt. 1 Grp.Pt. 2 



Individual 
Interviews 



College Grp. 10 Indiv. 

(18-19-Yr.-01ds) 

N => 62 Grp. 11 Grp. 

Grp. 12 



Grp. 
Indiv. 
Grp.Pt. 1 



Retest Crp. 
Retest Grp. 
Grp.Pt. 2 
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Table'2 V 
Content Sinnmary of IPDT . x / 



Subtestx 
No. 

/ 


Subtest 
Naove 


Problem 
Area. 


Concept 
Assessed 

r 


Apt>rox, 
Mastery 
Age 


1 


Quantity 


, . — 

Conservation 


Conservation of 
Quantity 


7-8 


2 


Levels 

/ 


Images 


Transformational 
Imagery 


9-10 


3 


Seqtience / 


Relations 


Ordinal Relations 


7-8 


4 


Weight 6 


Conservation 


Conservation of 
Weight ' 


9-10 


5 


Matrix 


Classification 


Classification 


7 


6 


Symbols 


C lass i f i cat ion 


Combinativlty 


7-8 


7 


Perspective 


Images 


Perspective 


9-10 


8 


Movement 


Images 


Kinetic Imagery 


8 


9 


Volume 


Conservation 


Conservation of 
Volume 


11-12 


10 


Seriation 


Relations 


Ordinal Relations 


7-8 


11 


Rotation 


Lavs 


Kinetic Imagery 


8-^ 


12 


Angles 


Laws 


Reciprocal 
Implication 


12 


13 


Shadovs 


Images 


Perspective 


9-10 


lA 


Classes 


Classification 


Classification 


12-13 


15 


Distance 


Coaservation 

r 

Classification 


Conservation of 
Length 


10 


16 


Inclusion 


Verbal piass 
Inclusion 


11-12 


17 


Inference 


Relations 


Verbal Transitivity 


11-12 


18 


Probability 


Laws 


Probability 


10-11 
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Table 3 

Pearson Product--Moiiient Correlation 
Coefficients for IPDT Group Test^Retest Scores 



Grade 

6^ 9 College 



Group 1 2 4 5 7 8 10 11 

itick icifk A* itM ifkit ickit' ititit - 

r .87 .75 .40 .62 - ,84 .86 .95 . .67 

n 20 20 20 19 20 20 21 21 



*£ < >^5. 
**£ < .01. 
***£ < .001. 
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Table 4 

Split-Half Reliability Coefficients for IPDT 



( Grade 

3 6 ., 9 . College 



Group 3 6,9 12 

n 17 18 17 . 20 



r* .71 .63 .84 .71 



^Corrected by Spearman-Brown Formula. 
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Table 5 

Mean Scores of IPDT by Grade with Mean Scores 
of Five Most Difficult Subtests 



IPDT 



Subtest 



Grade 




















SD 




No. 


Name 


X 


SD 


3 
















(8-9-Yr.-01d8) 


30.05 


5.75 


20 


9 


Volume 


.60 


.68 










7 


Perspective 


.75 


.91 










14 


Classes 


• 90 


.72 














1.00 


.65 










13*' 


Shadows 


1.45 


1.19 








- 


18^ 


IT J.%JO<ilJ±±X\^j 


1 45 




6 

fll-12-Yr -Olda'i 


47. 31 


10. 22 


' 94^ 


11 


Rotation 


1. 70 


1.21 










1^ 


V<XOO O CO 


1.73 


1.13 










18 


PrnViflhI 1 Itv 


1 91 


1.22 










o 

■7 


Vril iiTTiP 


1.98 


1.20 












n*! CI t" An pp 


2.18 


.81 


(lA-15-Yr.-01d8) 


57.00 


6.84 


20 


14 


Classes 


1.95 


1.39 










15 


Distance 


2.35 


.81 










13 


Shadows 


2.55 


1.10 










9 


Volume 


ZmbD 


1 1 Q 
1 • io 










18 


Probability 


2.80 


1.24 


College , 
















(17+Yr.-01d8) 


62.27 


5.92^ 


226^^ 


14 


Classes 


2.27 


1.37 










15 


Distance 


2.74 


.76. 










11 


Rotation 


2.96 


1.07 










13 


Shadows 


3.06 


.84 










9 


Volume 


3.25 


1.03 


^Maximum scor^ « 


72.' 














Maximum score » 


4. 














^Tle score. 










s 






^Includes Ss who 


were 


not part 


of the reliability study. 
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Table 6 

Pearson Product?-Monent Correlation 
Coefficients for Group IPDT 
Scores and Standardized Test Scores 



Test Score 



Grade 3 Grade 6 Grade 9 College Adults 
Grp. 2 Grp. 5 Grp. 8 Grp. 11 >22 Yrs. 



20 



19 



20 



21 



53 



Full Scale IQ 



Total S 



.42 



.49* . .68*** 



.44* .63*** 



Composite ^ 
Achievement 



.58** .87*** .46* 



If 



\orge~Thomdike Intelligence Teat, 
^lowa Teats of Basic Skills. 



< .05. 
**^ < .01. 
***£ < .001. 
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Table. 7 

Mean Subtest Scores for College Science-Engineering 
- and Non-Science Students 



Subtest 
Number 



Subtest 
Name 



Heart Score 



Science 



Non- Science 



F* 



1 


Quant ity 


3.42 


3.29 


.^07 


2 


Levels 


3. 89 


3.67 


2.157 


3 


Sequence 


3.85 


4.00 


1 . 855 


4 


Weight 


3.97 


,3.86 


2.308 


5 


Matrix 


3.89 


3.95 


.388 


6 


Symbols 


3. 70 


3.81 


.834 


7 


Perspective 


3.82 


3.57 


3.132 


8 


Movement 


3.70 


. 3.62 


.252 


9 


Volume 


3.36 


,3.lV^ 


1.184 


10 


Seriation : 


3.89 


3.95 


/.486 


11 


Rotation 


3.08'. 


2.90 


/ .532 


12 


Angles 


3.62 


3.33 


2.411 


13 


Shadows 


3. 17 


2.95 


1.605 


14 


Classes 


2.44 


2.19 


.726 


15 


Distance 


2.78 


2.52 


1.474 


16 


Inclusion 


3.71- 


3.48 


1.414 


17 


Inferences 


3.82 . 


,3.86 


.079 


18 


Probability 


3. 38 


3. 19 


.685 


TOTAL 




$3.5^ 


61.2^ 


3.056 



v.? 



Note. Maximum Score = 4. 



n 



89. 

\ » 21. ■ .n 

Slaximum Score = 72^ 

*£ n.s. with df of 1,108. 
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A Paper-Pencil 

. 37 



1 



Figure Captions 

Figure 1. Sample page from the IPDT shoving the exarit>lc and the 
last item on the conservation of volume -;8ubtest . 



Figure 2. Mean scores of IPDT group tests and retests one month 



/ 

later. , • 

Figure 3. Mean scores of identical Items on group tes.t part 1 
and Individual test for each grade. 

. Figure 4. Percentage of subjects by grade attaining at least 
three out of four Items correct oo each of four classification subtests. 

Figure 5. Percentage of subjects by :grade attalniijfjg at least three 
out of four items correct on each of four conservation subtests.' 

Figure 6. Percentage of subjects by grade attaining at least three 
out of four items correct on each of four images subtests. 

Figure 7. Percentage of subjects tlLJSr^de attaining at least three 
,put of four items correct on each of three laws subtests. 

Figure 8o Percentage of subjects by grade attaining at least three 
out of four items correct on each of three relations subtests. 
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jHere i$ a 
clay ball. ^ 

We put the boll in ^ 
the water 



Here is a 
jar of water 



O 




rnimM 



What happens 






B 




D 



Here is a 
light ball. ^ 



Here is a small, 
heavy ball 



O 




What happens with the 
small, heavy ball? 
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Matrix (5) 
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xx^ 
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X 
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X 

x^ 



X 
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Symbols (6) 
(Combinativlty) 
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Inclusion (16) 
(Verbal) 



Subtest Name and Number 
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p-» XX 
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Vxx 
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Quantity (1) 



Weight (4) 



Volume (9) 



1 

Distance (15) 
(Length) 



Subtest Name and ^ nil.e; 



ERIC 



4^ 



XI 

X 
XX 



cx 
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XX 

X 
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X 

X 
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XX 
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X 
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X 
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X 



Perspective (7) 



Moveinent (8) 
(Kinetic Imagery) 



Shadows (13) 
(Perspective) 



Subtest Name and Number 
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Rotation (U) 
(Kinetic Imagery) 



Angles (12) 
(Reciprocal Implication) 



Probability (18) 



0 Grade 3 
Grade 6, 

^1 Grade 9 




Subtest Name and Nuniber 
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Sequence (3) 
(Ordinal Relations) 



Seriatlon (10) 
(Ordinal Relations) 



Inferences (17) 
(Verb. Trans.) 



Subtest Name and. Number 
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